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(54) Production method of aminobenzene compound 

(57) The present invention is to provide an industrially useful production method of an aminobenzene compound 
represented by the formula: 




which is characterized by reacting a mixture of a mono-halogeno compound represented by the formula: 

YCHi-Q-X-^} 



Cvj and di-halogeno compound represented by the formula: 

c3 



CO 
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, -...vJLmnound or a salt thereof represented by theWfula (II*) does not react 
salt thereof represented by the formula ("OB*™" and that a compound or a salt thereof represented by 
with a compound or a salt thereof, represented by he , ° r ™^'^ n ^ a comp P ound or a salt there of represented by 
the formula (IV) is selectively produced. ^^^.^^XecBng a compound or a salt thereof represented 
the formula (IV) wherein F? is hydrogen ^^^^^^gdLc acid. etc.. is crystallized, a compound 
by the formula (IV) to hydrolysis reaction with a ^ner^ aad wduanja ^ g ^ fep _ 

or a salt thereof represented by the formula (II ) .s removed ! in amother hquo nted by the formula (l) is 

resented by the formuia (IT) which can be synthesized at a low price, in a 

easily removed, a compound or a salt ^^jSteBo! without isolating and purifying a compound or a salt 
good yield and advantageously in view of an in ^ jSSnTa compound or a salt thereof represented by the for- 
thereof represented by the formula ^^^T^^^^^^ inventors have completed the present 
mula (II) to the workers and enwonment. According to these findings, me p 

invention. 

The present invention relates to 
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(1) a method for producing an aminobenzene compound of the formula (IV): 




NR— CHpf X 



NO. 




(IV) 



wherein the ring A is a benzene ring which may have an 
group and the group of the formula: 



35 



-NR-cHrO- x -0 



optional substituent in addition to the group R 2 . the nitro 



40 



r 1 is a group capable of forming an anion or transformable thereinto; 
R2 to a group capable of forming an anion or transformable thereinto, 

XisaThe 3 ^ 
45 ingphenylene group and phenyl group; or a salt thereof. 

which comprises reacting a. mixture containing 

(i) a mono-halogeno compound of the formula (II): 

so 



55 
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R\ 



10 



wherein Y is a halogen atom and the other symbols are as defined above, 
or a salt thereof and 

(ii) a di-halogeno compound of the formula (IP): 



15 



20 




(ID 



wherein each symbol is as defined above, or a salt thereof with a compound of the formula (III): 



25 



30 



NHR V 



NO, 



(III) 



35 



40 



45 



wherein the ring A is a benzene ring which may have an optional substituent in addition to the group R*. the 
Sn^Sh. group of the formula: -NHR 3 and the other symbols are as defined above, or a salt thereof, 

(2\ a method of the above (1 ). wherein said reaction is carried out in acetonitrile; nMainari hv - llb . 

(3) a meS according to ihe above (1 ) or (2), wherein the mixture is a reaction m,xture wh,ch ,s obtamed by sub 
jecting a compound of the formula (I): 



(0 




50 



55 



wherein R 1 is a group capable of forming an anion or transformable thereinto; and X is a chemical bond or a spacer 
hS a chain E£ o?1 to 2 atoms as the linear moiety between the adjoining phenyiene group and phenyl 
group; or a salt thereof to halogenation; 

^tha^amkS group. (4) a phosphono group. (5) a sulfo group. (6) monoc ^ C h6terOCy " 

die group which contains one or more of N, S and O and which may be fluted 
(6) a method of the above (5). wherein the heterocyclic group is a group of the formula. 
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nitrobenzoate;etc. 

reprasemed by R 1 in tu above lormuta jridud., fc ^^<^* C fa HuA. group. (6) a 5-7 mafbarad ftxafaisbly 

^^eso^eab^a^ao^e^^ 
one or more of N, S and O include, eg.. 
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H 



Z, 



H 






NH 



g 



HN^/NH HN X ./ H % 
Z 



z 



z 



etc. 



The chemical bond between it. "^^'t^fixA/n above and a nitrogen-carbon bond via one o 
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H 




N 



n: 



N 



specific examples of said group include 



/ 

l~l — N j 



H 
N 



N 
H 



r=\_ /r\_ 



Z HN 



N 




50 



etc. 



Other examples binding through the nitrogen atom include 
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Y 



10 



when Z = O, and g = O, 
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v n ~ Hlk .0 - "\/P 



OH 
a 



the above-described three tautomeric isomers a', b* and c' exist. 
The heterocyclic group represented by the formula: 



Y" ^ Y 



-=N 



45 



50 



55 



1 

C 



Y 

z 

includes all of the above-mentioned a' ,b' and c'. substituted lower (C^) 

alkoxy. etc. (e.g. methyl, triphenylmethyl. P^fhox^eray^ wherejn r4 js (a) a 

alkyl group (e.g. methoxymethyl, etho^nethy etc.) <* ^TZ^To^. isopropyl. n-butyl, isobutyl. 

hydrogen atom (b) a straight Ranched tower Cm-jJ "EiSKSS Si *»3 W <* W Cs-s cycloalky. 
t-butyl. n-pentyl, .sopentyl, neoperrtyl, etcO. (c) a stra.gnt a o z branC hed lower C v6 alkyl group (e.g. 

group (e.g. cyclopentyl. ^e*W<W* *J*S "b^fnVS ^pentyl. neopentyl, etc.). (b) a straight or 
methyl, ethyl, n-propyl. .sopropyl n-butyl, sobutyK S ^.^';J °^stiLed with C 3 8 cycloalkyl group (e.g. cyclopentyl. 
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substituents which the ring A may have in addition to the group R . the group of the formula. -NHR unsubstrtuted 
substituted with a group of the formula: 




20 



25 



30 



and the nitro group, an optionally substituted lower ( Cl . 4 ) alkyl (e.g. a lower (C,. 4 ) alkyl J** 
NHR 3 substituted with a group of the formula: 




35 i.e., the group of the formula: 



40 



45 



50 



55 



!n th n f a 3 formula examples of the group capable of forming an anion (a group having a hydrogen atom capable 
In the above formula, examples ot ine g o up w optionally esterified or amidated carboxyl group. (2) 
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tor example, halogen (e.g. F. Ol. Br. etc.). a n*o group, on op one yj^JJ*" *™ £o£ M ,y , io wer (0,. 4 ) 
is preferable and in particular a lower (C v5 ) alKyl (more preferably t-butyl is P™» 

can be employed, unless 

As the salt of a compound represented by the formulas (JUU) (H U JO « ^ ■ V an anic base 

they disturb the reaction of the present ™ enton ^ salt with a basic or acidic amino 

a salt with an organic base, a salt w.th an .norgan-c acid ^*f JT 3 ? ^ H meta , salt SUC h as sodium salt, potas- 
acid. etc. Preferable examples of the salt with an morgan, ;base aluminum salt: ammonium salt; 

sium salt, etc, an alkaline earth metal salt such ^ triethylamine. pyridine, pico- 

etc. Preferable examples of the salt wrth an organic J^SSSSSn nbenzylethylenediamine. etc. 
,ine. ethanolamine. diethanolamine. tr.e*ano.arn.n * d ^23J^S^ hydrobromide, nitrate, sulfate, phos- 

Preferable examples of the salt wrth an inorganic acdinc, ^ e ^° C "'° r ! l te ace tate trifluoroacetate. fumarate, 
phate. etc. Preferab.e examples of the salt wrth a " a°d -n^ etc 

oxalate, tartarate, maleate. citrate, succ.nate. malate^ T^rS^^hTgLe. lysine, ornithine, etc. Preferable 

Preferable examples of the salt wrth a basic am,n ac. ^ -^de a sa wrt 9 ^ 
examples of the salt with an acidic am.no acd .nc ^ «*JPJ fe s^jected to halogenation reaction, a method 

When a compound or a salt thereof represented by the formula (D ■ ^suoiec ^ ^ ^ ysu 

described in Japanese Patent Laid-open Pub tabon ^^^T^ moles of a halogenating agent 
ally, per mole of a compound or a sart thereof ^^^J^^i'^oacetamide, N-bromophthalimide. N- 
such as N-bromosuccinimide (NBS), 1 > d ' b 7 mo ; 5 '^^^^^ i. 3 -di-bromo-5.5-dimethylhydan- 
bromomaleimide, N-bromosuHonamide. etc. JJ^JSSllSl presence of a radical starting agent such 

toin. etc.) are used. Said halogenation reactaon ,s %*^^?Z£ JSs compounds are preferably employed, 
as heat, light, benzoyl-peroxides, ^^^^^^^^^ror^S), 2.2'-azobis(2-methy.butyroni- 

Examples of the azobis compounds include 2 - 2 •^° b *< 2 ** m ^^^^ 
trile)razobkova.eronitri^ 

azobis(2-amidinopropane) hydrochloride ^^^^^^e^rJirm are preferab.e. and in partic- 
valeronitrile).2.2-azobi S -isobutyron.tr.le^ compound is about 0.1-3 % 

ular 2,2-azobis(2.4-dimethylvalero-nrtr,le) is P^ erab, ^ n \ P ^ % % for 2 2'-azobisisobutyronitrile (AIBN) and 
based on the halogenating agent. The preferred proportion .s about 2 3 A for 

about 0.1-0.3 % for ^•-azobis^-dimethyl^ hvdroC arbons such as dichloromethane. chloroform, carbon 

dichloromethane is preferable. mn-10000 ml Der 1 mole of a compound or a salt thereof 

The solvents are preferably used in the amount of about 100 ^JJ^ represented by the formula (II) and a 
represented by the formula (I). A ^ h co ^^ the reaction solution at about 20-100 

compound or a salt thereof represented by the fcnwja (J) jn ^ ^ solv ents and the concentrate 

•C.preferably 40-60 "C. for about 1-10 hours, *™ £ ^compound or a salt thereof represented 
containing a compound or a salt thereof represented | by the J™5J2J the ^ rganic , ayer . The obtained concen- 
by the formula (II") is obtained by adding water to the g^alt thereof represented by the formula (III), 

trite is preferably subjected to alkylating react.on (II). 

without isolating and purifying a compound or . saj hereof Rented by the f o^ y ^ & Qf & ^ 

in the mixture containing a compound or a sa It thereo WJSlfflO*) about 1 mole of the compound or a salt 
thereof represented by the formula (IF), it >s « J™, compound or a salt thereof rep- 

thereof represented by the formula (II'). more preferably a ^V^°l'\^° r ^ ery ^ b y the formula (II). 
resented by the formula (fl. relative to 1 ™'% of witha mixture containing a 

Said alkylating reaction of a compound or a salt he ^ represented oy me v repre sented by the formula 

compound or a salt thereof represented by the formula 00 and a compo ^iSnZ- ° r a simi,ar me,hod 
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Si'SSS « SEES 5S£?*«* « » » — * -p— - a " Mu *" 

method). 
EXAMPLES 

The present invention is explained in further detaii by the foliowing Working Examples, Comparative Examples and 
Reference Examples but the present invention is not limited thereto. 

Working Example 1 

Pjrgjugtjarj nf meth y l ? .fffc-.^ a nohinhenvl-4-vnmethYlamino1-3-nitro-henzoate fMBN] 

■. re/ipRi oo n moc 22 a and 2 2'-azobis(2,4-dimethylvaleronitrile) 47 mg 

A mixture of 2-(4-methylphenyl)benzonitnle [MPB 23 g. NBfa 22 g 1 ana _ a v . j 

organ.c layer ^. t < » , ^ t ^ 8 ^"^ l, ^^ t0 give acetonitri.e solution of 2-(4-bromomethylphenyl)ben- 

srt:^ 

nSrobenzoate [MBN] 35.1 g (yield based on 2-(4-methylphenyl)benzon.tnle [MPB] . 76.1 A). 
Comparative Example 1 

PmHwrtinn of me ^ yi o. ff rP'.r.v a no b i n h Pnvl-4-vl)m ethylaminol-3-nitro-henzoate [MBN] 

obtain the first crystals of 4-(2-bromomethylphenyl)benzonitr.le [BMB] (25.3 g. 60 /*). me se y 
obtained Ifrorr . mother ^J^^J^ of BMB (30 . 6 g) were added a mixture of methyl 2-tert-butoxycarbo- 

nyl-4-yl)methyl]amino]-3-nitrobenzoate [BBN]. concentrated hydrochloric acid 119 

[MPB] : 66%). 
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3 nnhiphAn yl^-Y > )- mpt M am ' nn 1^- nitrQben2Qate fSBN1 



10 



Working Example 2(2) 
iduction of me 

. « u^^t* trani (354 ko) obtained in Reference Example 2, 
A mixture of methyl ^^^^Z^TS^ obtainfdTn Staffing Example 2(1) and anhydrous 
aoetonitrile solution of *-( 2 * romom ^ was heated for about 5 hours under 

potassium carbonate (475 kg) was added to acetc ^J^^Jrt* were filtered off and washed with aoetonitrile 
reflux (80-85 °C). The reaction soluton was cooled ^ insoluble materials were concentrated under 

!~^tgt^ 
nitro-benzoate [BBN]. 



Working Example 2(3) 
„ EtadystiSa m m-hvl a. rf r^ yo^^nv.^-vnmrth^lnminol-.-nitrohPnzoate [MBN] 

.• ?(2\ fmethvl 2-[N-t-butoxycarbonyl-N-[(2'-cyanobiphenyl-4- 

The concentrate obtained JSSZ? f3 |S U w^e m£ed. and 35% concentrated hydrochloric acid 

y.)methynamino]-3-nitro-ben Z oate [BBN] and J^^^^Zm. was heated to reflux temperature (87- 

zoate [MBN] (407 kg; yield based on MPB: 75 %). 



20 



25 m.p. 140-141 °C 



>" 141 ° C x . /ou ^ cpfiMHtW 46 (2H d), 7.54-7.65 (4H, m), 7.79 (1H, 

1H-NMR (200MHz, DMSO-d 6 ) 5 : 3.84 (3H, s), 4.26 (2H. m). 6.86 (1H. t), 7.46 (2H, aj, 

d), 7.95 (1H, dd). 8.05-8.1 1 (2H. m). 8.67 (1H, t) 



Comparative Example 2(1) 



30 
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was obtained the second crystals (5.3 kg, 13 %). 
Comparative Example 2(2) 

> j-a-nitrobenzo ate fBBNT 



IUUUIIU' i m ii' 0 "^' - ' - — — — 

* ■* ~ trani (37 2 ka) obtained in Reference Example 2, 

A mixture of methy. 2(1) and anhydrous potassium 

^ronwnethylphen^^ 80-85 °C) for 5 hours under 

carbonate (50.3 kg) was added to ^ff^.^^^^^ZZi. The solution was washed with ace- 
SiTKS ttXEStttt - concentrate of methy, ^ 

buCca*on^ 
Comparative Example 2(3) 

p £adustjeD ^ aeibyj 2 .r rp - T v a nohip henyl-4- Y qmethyn a minol-3-nitrnh P nroate [MBN] 
The concentrate (methy, H****-^ 
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Reference Example 6 

Production of trjgcSdiin ™<*e FTOTAl 

Sodium azide (160 NO was ^^^"^ XZ^Z^™™™ 
solution was dropped trioctyltin chloride [TOTC] .^7 kg) for 1 ^JJ£«£ followed by 546 kg) . The methylene 
2 hours. The reaction solution was ^^T^^J^ 0 % sodium chloride solution (440 L) and con- 
chloride layer was washed with a m.xture of de.on.red « 
centrated under reduced pressure to give trioctyltm az.de [TOTA]. 

Reference Example 7 



15 



20 



PrnduCuunu. naim ■ 

A mixture of methyl H^ya^^ 
obtained in Reference Example 5. the residue '^TJTx^ reaction solution was cooled and con- 

toluene (1 148 L) was heated for about 40 ^^J^^^ kg) and sodium nrtrrte solution (135 kg/460 
centrated under reduced pressure. To j h /; e ^ (about 224 kg). To the solution was 

L) and the solution was adjusted to pH 4 ^ 5 ^ h .. C u °"^; ™ % ^ . 5 with concentrated hydrochloric acid (about 1 00 
added ethyl acetate (735 L) and the so krt.cn was ad usted to pH OS V5 ^ 4 % sodium d 

L). To the solution was added hexane (1 005 LJand ^ crystals were separated and washed wrth 

rSe^eS^^ 

25 Reference Example 8 

Tothe wet MET(36,6kg) obtained. Reference ^^^^X^^oX^ 
and the solution was stirred at 68-72 -C for 1-2 hou ^^jcdon^ methand (1437 L) and the solu- 

ene chloride (486 kg) and once wrth t toluene (366 L) * 3g To ^ solution Was added active 

tidn was adjusted to pH 7.0±0.5 wrth "**££j£SES a T C he active charcoal was filtered off and concentrated 
charcoal (1 1 kg) and the solution was s* rred for * 0*30^ mmute* ™ ^ at 

hydrochloric acid (about 20 L) was added to the .so ut.on unt.l the ^ ^ tQ pR , 5±Q 3 wjtn conC en- 

25+5 "C for about 1 hour, to which was added water (487 _L), and tne so fc which ^ gdded 

trated hydrochloric acid (about 85 L). The^ "**^£^J^*£a« 1 hour. The crystals were separated, 
water (687 L). and the solution was cooled to 10 C or less and I stu^eo 2 . et hoxy-1-I[2--(lH-tetra Z ol-5- 
washed with water (412 L) followed by acetone (427 L) g2 0 %) 

y l)biphenyl-4-yl]methyl]ben Z imidazole-7-carboxyl.c acd [Compound A] (zuu g. 

m.p. 183-185 °C . 5 ^ (2H s)i 6 . 97 {4 H, q), 7.17 (1H, t). 7.47-7.68 (6H, 

1H-NMR (200MHz. DMSO-d 6 ) 5 : 1 .38 (3H, t). 4.58 (2H, q). 5.W l*", )• 

S(KBr)cm- 1 : 1710. 1550. 1480. 1430. 1280. 1240. 1040. 760 
Reference Example 9 

Production of 2-ethoxv 
[r.nmpnund ACPI 

a*a c rthow-1 -fte'-i 1 H-tetrazol-5-yl)biphenyl-4-yl]methyI]benzimida- 
ln methylene chloride (183 kg) was suspended 2 ;^o*y 1JB2 ^ Jo ^ s ^ en8ion ^ added triethyl- 
zole-7-carboxylic acid [Compound A] (480 kg) *ta,ned.n^ ^^^XnylmethylchSde (34.9 kg) in methylene 
amine (13.8 kg) to dissolve Compound A J°**^£^ 6 ™ under reflux (40 °C). To the solution was added 
chloride solution (50 L) and the solut.cn was heated ^J^^ ^ tempera t ur e for one night. The reacfton solu- 
methylene chloride (273 kg) and the so.ut.on , was allowed to^ stand ^t room P ^ ^ ^ ^ Rg) 
tion was heated at 30-35 °C. to which was J d ^ol (81.4 kg^ . o ^ ^ concentrated t0 

solution was adjusted to pH 3.1 ±+ 0^2 wrth 1 N hydroch to r,c acKL J ^ ^ ^ ^ kg) 

288 kg. The concentrate was stirred at room temperature for aooui 
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nx ylic acid 



23 
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.e,aodapa r ,o,»aa*a te wa S p^ 

Son was addad a man of acatona-pura *at er £1 > l?"*?^* * acet0 „a.p„,a watar (3:1) (about 25 

ny|-4-yl]methyl]benzimidazole-7-carboxylate [Compound B] (23.0 kg, 93.0 A). 

Claims 

1 A method for producing an aminobenzene compound of the formula: 

MR 3_ CHr O-X- // XN 
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25 



30 



wherein the ring A is a benzene ring which may have an 
group and the group of the formula: 



optional substituent in addition to the group R 2 , the nitro 




-HR'-cH-rvx-f \> 



35 



40 



Ri is a group capable of forming an anion or transformable thereinto; 
R* is a group capable of forming an anion or transformable theremto, 

XisVchemtS 

ing phenylene group and phenyl group; or a salt thereof, 
which comprises reacting a mixture containing 
(i) a mono-halogeno compound of the formula: 

5 R 1 

YCH: " ^ 



50 



wherein Y is a halogen atom and the other symbols are as defined above, 
55 or a salt thereof and 

(ii) a di-halogeno compound of the formula: 
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H 





r 



z 

H \ 



P. 

Z 




or 



H 



wherein g is -CH r . -NH-. -O- or -S(0)m-; >=Z, >=Z' and >= Z" are respectively a carbonyl group a th.ocarbonyl 
group or an optionally oxidized sulfur atom; and m is an integer of 0. 1 or 2, which may be protected by an optionally 
substituted lower (C^) alkyl group or an acyl group and which may be substituted with an optoonally substituted 
lower (d. 4 ) alkyl gtoup. a halogen atom, a nitro group, cyano. a lower (C^) alkoxy group or an ammo group opton- 
ally substituted with 1-2 lower (C1.4) alkyl groups. 

7 A method according to claim 5. wherein the heterocyclic group is an oxadiazolone ring, an oxadiazolothione ring or 
a thiadiazolone ring, which may be protected by an optionally substituted lower (d.4) alkyl group or an acyl group. 

8. A method according to claim 5. wherein the heterocyclic group is a tetrazolyl group or a group of the formula: 



N — i 



N— j 
H 



wherein the symbol i is -O- or -S-. the symbol j is >C=0. >C=S or >S(0)m. and m is an integer of 0. 1 or 2. 

9 A method according to any of claims 1 to 4, wherein R 1 is (1 ) carboxyl. tetrazolyl or 2,5-dihydro-5-oxo-1 .2 ; 4-oxadi- 
azol-3-yl each of which may be protected with an optionally substituted lower (C n . 4 ) alkyl or acyl group, or (2) cyano 
or N-hydroxycarbamimidoyl. 

10. A method according to any of claims 1 to 4, wherein R 1 is cyano. 

1 1 . A method according to any of clams 1 to 1 0 , wherein X is a direct bond a lower (C, . 4 ) alkylene in which the number 
of atoms composing the straight chain is 1 or 2, -CO-, -0-, -S-, -NH-, -CO-NH-, -0-CH r . -S-CH 2 - or -CH=CH-. 

1 2. A method according to claim 1 1 . wherein X is a direct bond. 

1 3. A method according to any of claims 1 to 1 2, wherein the ring A has no substituent in addition to the group R 2 . the 
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